Thin films of ZnO:SnO2 were deposited on different substrates like glass and c-Si using spray pyrolysis method .The structures and morphology of the prepared samples films were cheeked using X-ray diffraction and atomic force microscope. Gas sensing measurements provided from resistance measurement in the absent and exposure to NO2 gas . The results showed that good enhancement of sensitivity take place after doping with tin oxide.
Introduction
Metal oxides, ZnO ,Sno 2 ,Tio 2 ,In 2 O 3 , CdO are wide-bandgap n-type semiconductors and the most frequently used as a sensitive material for the gas sensors. They have a place with a class of straightforward conductive oxides because of various one of a kind utilitarian properties, of which the most essential are the electrical conductivity, the perceivability in a wide unearthly range and the high reactivity of the surface [1] [2] [3] .
Metal oxides based gas sensors are generally utilized because of their high sensitivity to harmful for human health or hazardous gases (such as CO, NO, NO 2 , H 2 , etc.) in conjunction with easy fabrication strategies and low assembling costs. Tin (IV) oxide is the most encouraging sensor material among a wide arrangement of semiconducting metal oxides [4] [5] [6] [7] .
Materials and Methods
Preparation of an aqueous solutions of tin chloride SnCl2.2H2O and zinc chloride with concentration of 0.1M at (3%,5%,7%,9%) ratios by dissolving in refined water and blended with an attractive stirrer for 15 minute. The splashing mechanical assembly was produced locally in the office labs. In this technique, the prepared aqueous solutions were atomized by a special nozzle glass sprayer at heated collector glass fixed at thermostatic controlled hotplate heater. Air was used as a bearer gas to atomize the shower arrangement with the assistance of an air blower with weight (7 Bar) wind stream rate (8 cm3/sec) at room temperature. The glass substrate were cleaned with distilled water followed by ethanol in ultrasonically cleaner and then dried. The temperature was kept up at 250 C amid splashing , The separation between the substrates and shower spout was kept at (30 ±1 cm), number of showering (100) and time between two showering (10 sec). The X-beam diffraction (XRD) information of the readied films were taken utilizing CuKα with radiation of wavelength λ =1.5406Ǻ , current =15mA , voltage = 30 kV and scanning speed = 2 deg /min) over the diffraction angle range 2θ=20-80 at room temperature . The normal crystallite size (D) was assessed utilizing the Scherrer condition as follows [8] :
D=0.9λ/β cosθ …………………. (1) where λ, β, and θ are the x-ray wavelength, the full width at half half most extreme (FWHM) of the diffraction pinnacle and Bragg's diffraction angle respectively. The surface distribution of ZnO: SnO2 thin films were measured using a scanning probe microscopy (CSPM5000) instrument. D.C conductivity was calculated using equation (2)  
The conductivity of the films , ρ: The resistivity of the films 3 Activation energies can be calculated from the plot of ln σ versus 1000/T according to equation [9] :
where σo is the base electrical conductivity at 0 °K, Ea is the enactment vitality which compares to (Eg/2) for inborn conduction, T is the absolute temperature and kB is Boltzman's constant equal to (8.617×10 −5 eVK -1 ) . By taking (Ln) of the two sides of equation (3):
From the slope of ln σ against 1000/T graph , the activation energy can be found:
Hall measurements are used to distinguish whether a semiconductor is n or p -type
From the Hall coefficient equation, the carrier's concentration of the semiconductor, and the carrier type, can be determined from the sign of such that:
Where RH: Hall coefficient.
The Structure and Mechanism of ZnO for Gas Sensing Behavior there are two essential capacities which a gas sensor comprise of. 
Results and Discussion
The XRD patterns of pure ZnO and doped with SnO2 in different ratios (3%,5%,7%,9%) are shown in Figure( Table ( 1) showed that crystallite size increases as tin oxide introduced to the host material ( zinc oxide). The crystallite measure at that point diminishes because of the widening in the diffraction crests happen because of expanding of pore dividers thickness and upward moves (unwinding of strain) this concur with [11] , [12] .
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Atomic force Microscopy (AFM) Figure( 3)demonstrates the Atomic power microscopy (AFM) pictures for ZnO: SnO2 thin movies with various doping proportions (3%,5%,7%,9%) kept on glass substrate. AFM parameters contain normal measurement, normal unpleasantness and pinnacle top an incentive for these example have been appeared in Table ( 2) . This table illustrates reduction in average diameter up to 5% followed by increment and finally return to reduced by increasing of doping ratio this agree with [12] . Table (3) appears there are two enactment energies can be watched for the unadulterated and doped examples with,3%,5%,7%,9%. It is clear that the conductivity increased as SnO2 was added to the host material. This result is expected since the increases the density of charge carriers .
From other side the activation energy at low temperature denoted by Ea2 increases by increasing of doping ratio(although the reduction was not in systematic manner). This take place as result of reduction of crystal size as seen from X-ray diffraction and table 1. Figure ( Hall measurements show that all these films have a negative Hall coefficient (n-type charge carriers), this is attributed to following two reasons .The number of electrons excited above the conduction band mobility edge is larger than the number of holes excited below the valance band mobility edge. The life time of free electrons excited from negative defect state is higher than the life time of free holes excited from positive defect state.The charge carriers density increases five order of magnitude by increasing of doping ratio.
Hall Effect measurements

Gas Sensing Measurement NO2 Sensing Mechanism for ZnO:SnO2 Films
The thin films specimens are examined for gas sensing using NO2 with concentration of 25 ppm at different operation temperature beginning from room temperature ( (5) to (9) show the variation of resistance as a function of time with on/off gas valve. The results show that the sensitivity of the gas sensors thin films with doping concentrations( 0,3%,5%,7% and 9%) increases with the increase of the operating temperature . It was found(at low working temperature to be specific R.T and 100 oC) there was an expansion in affectability with increment of the of doping fixation up 7% and after that arrival to diminish at high doping proportion low working temperature, while at high working temperature 200 and 250 oC there was a dynamic increment in affectability by expanding of doping proportion this concur with [13] .
Conclusion
1-Crystal size increases by increasing of doping ratio. 2-Doping has no effect on the type of conductance of the prepared films. 3-Doping ratio has no effect on the high temperature activation energy while has well pronounced effect on the law temperature activation energy 4-Maximum sensitivity obtained at the lowest crystal size belonged to ZnO thin films doped with 9% SnO2 at optimal temperature of (473K).
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